Background: Residence to industrial areas was associated with increased risk of health problems. Lacks of epidemiological data of ear disorders were noticed among Sudanese. Objectives: This study was set out to determine the prevalence of preventable ear disorders in Rabak city, White Nile province in Sudan. Methods: A well-structured open-ended (pro forma) questionnaire was used to screen 300 participants who suffered of ear, nose and throat (ENT) complaints in the industrial area of Rabak city. Ear examinations for participants complaining of ear disorders were conducted using illuminated and pneumatic otoscope, tuning fork and pure tone audiometry. Diagnosis, risk factors and therapeutic outcomes were evaluated. Data were analyzed statistically and manipulated in a suitable manner. Results: Of total (n = 300), only (n = 186) fit the study criteria. About 85 (28.6%) of participants aged 20 -40 years old, whilst most 99 (33%) lived at urban-industrial part of the city. The participants who were not working 131 (43.6%) and those with basic level of education were 134 (44.6%). Otitis externa was prevalent in 50 (26.9%) of our participants. Around 44 (23.6%) were suffering of chronic otitis media and 40 (21.4%) were suffering of otitis media with effusion. Acute otitis media was detected in 27 (14.3%). Ear wax was detected in 13 (7.1%), and foreign bodies were found in 12 (6.6%) of the study population. Smoking was commonest amongst participants with otitis externa. Our results revealed that the preferred treatment modality was medical treatment and follow-up the participants which resulted in good outcome. Conclusion: Preventable ear diseases represent a significant health problem among participants of Rabak city. Amongst the ear problems, the incidence of otitis media and otitis externa due to industrial pollution was reported to be high. Creating comprehensive health education about the common ear disorders in this community can help reduce the prevalence of these conditions and is highly recommended. How to cite this paper: Alrayah
Introduction
Ear disorders are serious diseases in underdeveloped country. They are frequently associated with hearing loss, which is the main health issue that affects quality of life. In young children, it retards language development and school progress, both of which have a significant impact in later life. In communities or countries where illiteracy is prevalent, ear and hearing diseases might impair a person's capacity to participate in normal conversation.
Acute otitis externa (AOE) is one of the most common ear disorders; it has been defined as an inflammation of the external auditory canal, most often caused by bacterial infection, it seen frequently among swimmer [1] [2] and common in young adult population particularly in females [3] [4] . It may be accompanied by various pathological manifestations such as pain, external ear tenderness, redness, swelling of the external ear canal, and occasionally purulent exudate [5] . Management of AOE include; analgesic treatment, topical preparations and systemic antimicrobial, if, there is extension outside of the ear canal [6] Malignant otitis externa is another type of otitis externa, it's an invasive, potentially life-threatening infection of the external ear and skull base that requires urgent diagnosis and treatment [7] . Patients usually presented with severe persistent otalgia, purulent otorrhea, granulation tissue in the external auditory canal [8] . Treatment includes: local debridement, parenteral antibiotics, surgery on severe cases and follow up [9] .
Moreover, Otitis media with effusion (OME) is a very common entity in the pediatric population in devolving countries [10] ; it's one of the commonest causes of childhood hearing loss [11] . It is treated medically orsurgically in the form of grommet insertion, with or without adenoidectomy [12] [13] . Follow up is crucial, sochildren with persistent OME should be re-examined at 3-to 6-month intervals until the effusion is no longer present [14] .
Another serious ear disorder is Acute otitis media, it's defined as an inflammation of middle ear cleft, which is common at day care children and at low socioeconomic class populations [15] [16] . It has been found that, one in every 4 children will have at least 1 episode of acute otitis media (AOM) by age 10 years [17] . It proceeded by a respiratory infection and characterized with fever, ear pain, hearing loss, bulging red ear drum. Sometimes maybe complicated with ear discharge following ear perforation [18] [19] . Acute and chronic otitis media may manifest as tinnitus and vertigo [20] [21] . In order to relieve pain, hearing loss, acute otitis media, the treatment necessitates analgesic, nasal drops and oral antibiotic [22] [23] . The surgical treatment includes; Myringotomy which can be reserved for complications such as mastoiditis, or ear discharge continues beyond 14 days [24] . Unhealed large ear perforation requires ear drum grafting using facia, cartilage or perichondrium [25] .
Chronic suppurative otitis media is the main cause of hearing loss in developing countries and it is a major burden on the already limited resources of such countries. It manifested as purulent, odorless or offensive ear drainage [26] , occasionally headache, fever and altered mental status present if intracranial infection occur [27] .
Wax impaction is a known relatively common cause of hearing loss in under developed country, usually of the mild conductive type [28] . Treatment of ear wax includes sodium bicarbonate ear drops or hydrogen peroxide in glycerol followed by mechanical syringing [29] [30] .
At last Foreign bodies in the ear, nose and throat are occasionally seen in family medicine, usually in children, commonly beads and others inorganic objects [31] . It's best treated with removal under general anesthesia with specialist of Otolaryngology [32] .
Residence in industrial city like Rabak, which hosted many big factories like sugar and cement, with obvious pollutions, is associated with increased risk of health problems. Ear disorders are common clinical problem in general practice, yet there are remarkably few data available about the demographic characteristics of patients with these conditions and the management approaches used by general practitioners (GPs) in Sudan.
The study was designed to determine the prevalence of ear diseases, their risk factors, common presentation and to identify the types of management and their outcomes among the participants presented at Rabak hospital, White Nile province at Sudan during 2017.
Methodology

Ethical Considerations
The study was approved by the Health Insurance Research Committee, White Nile state, in the form of Ethical Clearance. Besides, patient verbal informed consent was obtained by all participantsor their co-patients in individualized patterns.
Study Design
A prospective cross-sectional, hospital-based study was conducted during the period between August to November 2017 among patients presenting to the Health Insurance ENT clinics at Rabak city, Sudan.
Study Population
All patients attending Rabak city ENT clinics suffering of any ear problems during the study period who fit the study inclusion criteria were enrolled voluntarily. Int. J. Otolaryngology and Head & Neck Surgery
Inclusion Criteria
The study inclusion criteria include; both sex, males and females who are resident in the industrial area of Rabak city and suffering of ear disorders. The total number of the eligible participants was 186 out of 300 individuals.
Exclusion Criteria
The study exclusion criteria include; any individual with incomplete investigations or had ENT complaint other than ear compliant. About (n = 114) were excluded.
Sample Size Estimation
The simplest formula of sample size determination (N = PQZ2/d2) was used to estimate our sample size (N = 300).
Where N = sample size, P = prevalence of ear disorders factor, Q = 1 − p, Z = constant 95% occurred 1.96, and d = desired margin. 
Data Collection Procedure
Data Analysis
The patients' data were analyzed statistically using the SPSS version 21. The descriptive statistical summarization was done. The associations between patients' personal data and risk factors with the dependent variables were conducted using chi-square test. Result considered significant at p-value less than 0.05. Table 1 shows that the majority 85 (28.6%) of participants aged 20 -40 years old, of both sex. The most population 99 (33%) live at the urban industrial part of the city. Those who are not working comprise 131 (43.6%) and those with basic level of education are134 (44.6).
Results
Our results revealed that there are five main common of ear disorders which occur separately or in combination. Most of ear problems were ear pain (34.2%) see Figure 1 .
In our study ear pain was common in the age group (10 -20) , with male predominance, among non-worker populations, in those who live in Urban and urban industrial and those with basic level of education, see Table 2 . Int. J. Otolaryngology and Head & Neck Surgery Clinical examinations showed that external ear tenderness signs were the common for patients suffering of ear problems ( Figure 2 ).
Otitis externa was noticed as the commonest diagnosis among participant with ear disorders. See Figure 3 .
Medical treatments were the commonest modalities of treatments among patients with otitis externa and otitis media, see Figure 4 .
The most common treatment outcome among participants was treatment and follow-up (38%), see Figure 5 .
Smoking was commonest amongst participants with otitis externa, as shown in Figure 6 . 
Discussion
Industrial areas were associated with increased risk of health problems particularly ear disorders where few data available in Sudan.
Our results revealed that, majority of participant were young adult of both sex, this because pediatric population with ENT disorders used to be treated in pediatric clinics which considered as miss-concept that pediatric ENT patient should be managed by pediatrician. The incidence among elderly was generally not common, this was agreed with Ronal et al., [3] who stated that, elder population were have less common ear disorders.
Majority of population in this study lived at urban-industrial part of the city, where a high rate of pollution was reported and thought to be associated with ear problems, moreover good health facilities were available in contrast to rural area, this disagreed with Minja and Machemba [33] who stated that, rural population were having more hospital visits because of more ear complications. Most of participants were not working and with basic level of education, this is because White Nile province hosting hundreds of refugees from different parts of the country and neighbor countries and this province is not prepared well to welcome those refugees., this agreed with Czechowicz et al., [15] who stated that, hearing problems due to different ear disorders were common among low socioeconomic population.
The most common ear symptoms reported among the study participants was severe ear pain (measured with a scale system of severity from 1 to 10), this is because the otitis externa was the commonest diagnosis. This is in agreement with morbidity and mortality weekly report [5], Pukander [17] and agreed with Heikkinen, and Ruuskanen [18] . External ear tenderness, edema of the externalauditory canal with purulent or fungal masses were reported on reaching this diagnosis.
The relationship between demographic factors and the main ear symptoms, ear pain revealed that it was common in the age group (10 -20) , with male predominance, among non-worker populations who lived in Urban and urban industrial and those with basic level of education. This can be taken as an evidence that, the majority of those participants were diagnosed with otitis media with effusion. Acute otitis media and otitis externa as a complication of the last conditions, which are known diseases of childhood, common in male because they usually in outdoor. This agreed with Robb, and Williamson [11] Clinical examinations showed that external ear tenderness was the commonest sign, during manipulation of the auricle. This is due to the special clinical signs of otitis externa. This agreed with morbidity and mortality weekly report [5] . Also, high numbers of participants were having tympanic membrane perforation, this is a known complication that might occur following untreated acute or chronic otitis media. Again this agreed with Pukander [17] and agreed with Heikkinenand Ruuskanen [18] .
On other hand, otitis externa was noticed as the commonest diagnosis among participants with ear disorders, this because Rabak city located at near white Nile, and most of the participants used to swim regularly on this contaminated water at the river's canals of the surrounding factories leading them to external canal humidity and bacterial contamination. This why they developed otitis externa, and this agreed with Sander [1] , also agreed with Hajioff and his team workers [2] and agreed with Rowlands and his colleagues who mentioned that, the diagnosis of otitis externa was common among young adult population [3] . Moreover, this agreed with Calderon and his team workers [4] who described otitis externa to occur commonly at young adult population with poor ear hygiene.
Furthermore, concerning ear problems diagnosis, high numbers of participants were diagnosed with chronic suppurative otitis media including both safe Int. J. Otolaryngology and Head & Neck Surgery and un-safe type. This because chronic otitis media is a known ear disorders at developing countries with poor health care facilities. This agreed with Czechowicz, et al., [15] .
Besides, participants diagnosed with otitis media with effusion and otitis media were not few in numbers, most of them were children, since children have short wide Eustachian tubes and presented with ear pain and hearing loss. This in line with Williamson [10] and Robb, and Williamson [11] .
In Contrary, few numbers of participants were diagnosed with impacted ear wax, because most of the population used to treat themselves alone by putting sodium bicarbonate ear drops as an over the counter drug (OTC). This result was is contradicting with Burton, and Doree [28] who stated that, impacted ear wax is one of the most common ear disorders that people visit their general practitioners.
Moreover, few numbers of participants were diagnosed with ear's foreign body, this is because it is an urgent condition which needs immediate intervention at well-equipped hospital and not are expected to visit us at the insurance clinics where only cold cases are treated. This agreed with Di Muzioand Deschler [31] , who stated that, pediatric patients can be successfully managed by skilled emergency department personnel with low complication rates.
Majority of participants who suffered from otitis externa were treated medically with analgesic, topical preparations and systemic antimicrobials. This agreed with Rosenfeld [6] and his team, stating that, otitis externa should be treated with topical antibiotic and systemic antibiotics if the infection spread beyond the external auditory canal. On the other hand, patients with malignant otitis externa were treated surgically and using parenteral antibiotics. This in line with Stevens and his team [9] .
Participants diagnosed with otitis media with effusion were treated medically with nasal drops and oral antibiotics, some participants required grommet tube insertion with adenotonsillectomy to enhance drainage of middle ear effusion. This agreed with Robband Williamson [11] , Atkinson Wallis and Coates worth [12] .
Participants whom diagnosed as chronic otitis media required medical treatment only, because they did not present with any extracranial or intracranial complications, whilst participants with mastoiditis required mastoidectomy.
This was agreed with Das, et al., [25] .
Patients with acute otitis media were treated medically with analgesics, nasal drops and oral antibiotics, because they presented without ear complications, as mentioned by Del Mar, et al., [21] and van Buchem and his team [21] , in addition, myringotomy spared for participants with otitis media who did not benefit from local and systemic medical treatment. This agreed with Van Buchem, et al., [22] .
Patients with ear wax were prescribed sodium bicarbonate in order to liquify the impacted wax then followed 3 days later with ear syringing. This agreed with Burtonand Doree [28] and Loveman, et al., [30] .
Regarding children diagnosed with foreign body ear, they were managed with foreign body removal under general anesthesia, which considered as the best way to remove foreign body from child ear, because of their excessive movement, furthermore, it carries the lowest risk for iatrogenic ear traumas, this agreed with Daviesand Benger [32] .
The most common management plan among the study participants was the treatment and follow-up, which was crucial on participants with malignant otitis externa since they might developed cranial complications, this agreed with Carfrae and Kesser [7] . Moreover, patients with otitis media with effusion needed regular follow-up using otoscopic examination to detect any residual tympanic fluid, this agreed with Qureishi, et al., [14] .
Smoking as a risk factor was found to be more associated with otitis externa.
In the literature smoking particularly, the passive type is known to be a risk factor for Otitis media in childhood. In our series smoking was associated with Otitis externa because there was a little relative number of children participating on this study, which was contradicting with Uhari [27] who stated that, parenteral smoking is a known risk factor for acute otitis media.
Conclusions
Finally, we concluded that, ear disorders were common ENT disorders, especially otitis externa and otitis media in this polluted area, affecting mainly young adult population. On the other hand, otitis media with effusion was more prevalent on childhood, most of these disorders were found mainly among population living within the industrial areas of Rabak city. Moreover, these disorders were common among lower education strata of the population and among participants with basic education and in non-working population.
Our findings stated that, patients suffering ear pain should be examined carefully for evidence of both external or middle ear infections and young adult should be focused on prohibiting those bad ear habits such as ear manipulations using different tools. Swimmers should be advised to put in earplugs and avoid swimming in lakes, ponds, or rivers with lots of bacteria; in addition, ear wax is necessary for good ear health. In fact, it actively fights infections. Therefore, cleaning them frequently could put individual at risk of further problems.
Creating comprehensive health education and health promotion program about the common Ear disorders in this community can help reduce the prevalence of these conditions. Moreover, strengthening the primary health care services and invest more in training of the health personals to deal properly with common Ear disorders can reduce the burden of these diseases in the community. More efforts are needed to settle the occupational health services in this industrial community concerning the worker health services, environmental services and protection of the population from the resulting hazards. In addition, promotion of the hazardless farming and industrial activities in this area can alleviate the burden of these disorders among this limited recourse community.
